Effects of soybean fiber on cecal digestion in rats previously adapted to a fiber-free diet.
This study was conducted to study digestion in rats of a diet containing soybean fiber (chiefly hemicellulose). The animals were first fed a fiber-free high starch diet for 7 d before receiving a 30% soybean fiber diet. There was a progressive change in the cecal pool of volatile fatty acids (VFA), up to approximately 1000 mumol, due to the enlargement of the cecum in conjunction with the rise of the VFA concentration, and the decrease in the cecal pH to 6. In rats fed the soybean fiber diet, the cecal concentrations of acetate and propionate increased with propionate reaching a very high value (approximately 50 mmol/L) after 22 d of dietary treatment. Butyrate concentrations first increased, then declined to about 10 mmol/L. Absorption of VFA was enhanced fivefold between d 2 and d 21 and was then 10-fold higher than in rats fed the fiber-free diet. The transfer of blood urea to the cecum increased in parallel with the enlargement of the cecum and there was a large rise of ammonia absorption after 8 d. There was a rapid increase in the cecal pool of phosphorus, whereas the cecal pools of calcium and magnesium significantly increased only after 8 d. The cecal absorption of calcium and magnesium increased very early, even when the cecal pool of these cations was not enhanced. The soybean fiber diet also elicited a strong induction of ornithine decarboxylase (ODC) in cecal mucosa, which was attenuated after 21 d of dietary treatment. Thymidine kinase was smaller than for ODC.(ABSTRACT TRUNCATED AT 250 WORDS)